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http://dx.doi.org/10.1016/j.pedneo.2Because the role of eosinophils in neonates is not well understood, the clinical significance of
eosinophilia in neonates is unclear. We encountered a rare case of cow’s milk allergy in a pre-
mature male infant with severe eosinophilia in the neonatal period. The peripheral blood
eosinophil count in this infant was 7,404/mL at birth, and he produced stools with fresh blood
immediately after birth and prior to the first feedings with regular cow’s milk. Although the
patient’s eosinophil count normalized without specific treatment within 6 weeks after birth,
it is possible that the causes of the eosinophilia in this infant prior to the first feedings with
regular cow’s milk were different from those after the first feedings. Cow’s milk allergy was
diagnosed on the basis of the patient’s positivity for this allergy in the challenge test and sub-
sequent allergen-specific lymphocyte stimulation test performed at 6 months of age.
Copyright ª 2016, Taiwan Pediatric Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).1. Introduction
Eosinophilia is relatively common in newborns. It has been
reported to occur in up to 76% of premature infants and is
commonly referred to as eosinophilia of prematurity.1
Eosinophilia is defined in neonates as an eosinophil
count exceeding 700 cells/mm3, and it has been furthert of Pediatrics, Fukushima
e, 1 Hikarigaoka, Fukushima
Imamura).
an Pediatric Association. Publish
commons.org/licenses/by-nc-nd/
013.06.008subclassified as mild (700e999 cells/mm3), moderate
(1,000e2999 cells/mm3), or severe forms (>3000 cells/
mm3).2 Although eosinophil functions include phagocytosis
of antigeneantibody complexes, destruction of parasites,
and immune modulation,3 the clinical significance of
eosinophilia in premature neonates is not well understood.
Although there have been many reported cases of cow’s
milk allergy, there have been few reports on premature
neonates with cow’s milk allergy and severe eosinophilia.
Here, we report a rare case of cow’s milk allergy in a pre-
mature infant with severe eosinophilia in the neonatal
period. Written informed consent to report this case study
was obtained from the parents of this infant.ed by Elsevier Taiwan LLC. This is an open access article under the
4.0/).
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A 34-year-old pregnant woman was transferred to our
hospital at 33 weeks of gestation with strong uterine con-
tractions. She was a healthy woman (gravida 2, para 2)
without any medical history of allergies. The male infant
was born by vaginal delivery at 33 weeks of gestation,
weighing 2090 g. The umbilical artery pH was 7.436, and his
Apgar scores were 8 and 9 at 1 minute and 5 minutes after
birth, respectively. Although the baby’s general condition
was good, with no respiratory disorders, fresh blood was
observed in his stools immediately after birth. He was
immediately admitted to the neonatal intensive care unit in
our hospital, and intracranial and intraperitoneal bleeding
was excluded by ultrasonography. Coagulation findings and
platelet counts were normal; however, he had a total white
blood cell count of 22,100/mL with 7404/mL eosinophils on
admission (Figure 1). Histopathological evaluation of the
placenta revealed chorioamnionitis stage I, as determined
in accordance with Blanc’s criteria.4 The Apt test5 was also
performed, and stools containing fresh blood did not
change color. He required continuous nasogastric tube
management without feeding as he produced stools with
fresh blood and gastric bile residue transiently after birth.
A postnatal chest-abdomen plain radiograph was performed
prior to the start of feeding with regular cow’s milk and
revealed multiple gas-filled, but not dilated, loops in the
abdominal area; therefore, tube feeding with regular cow’s
milk was started 2 days after birth. Antibiotics were not
administered and the patient did not experience any life-
threatening events such as sepsis, malrotation, or midgut
volvulus necessitating emergency surgery. However, heFigure 1 Blood film on admission, which shows active eo-
sinophils (eosinophil count: 7,404/mL) with a multisegmented
nucleus and numerous eosinophilic granules.showed continuous acidemia and produced gastric residue
after regular feedings with cow’s milk. Sodium bicarbonate
was administered intravenously for metabolic acidosis 5
days, 6 days, 8 days, 9 days, 10 days, and 12 days after
birth. Although pathological examination of the patient’s
stool samples did not reveal eosinophil cells, dilated gas-
filled intestinal loops were confirmed by plain radiographs
14 days after birth; therefore, regular feeding with cow’s
milk was stopped on this day. The patient’s condition
improved and little gastric residue was produced after
feedings with breast or casein-hydrolyzed milk (new MA-1,
Morinaga Milk Industry Company, Ltd., Tokyo, Japan).
Nasogastric tube management was terminated 18 days after
birth because the patient’s sucking was good. Although the
increased eosinophilic cell counts were confirmed after Day
14 (1,995/mL), Day 18 (2,835/mL), and Day 25 (3,077/mL),
the patient was discharged from our hospital 30 days after
birth and showed no abdominal symptoms or metabolic
acidosis after feedings with breast milk without maternal
diet modification or casein hydrolyzed milk. His eosinophil
count decreased to 530/mL without specific treatment 42
days after birth; the eosinophilia in this infant was tran-
sient. He continues to be regularly followed up by a pedi-
atrician and remains well. His feedings consisted of only
breast milk without maternal diet modification or new MA-1
prior to when the challenge test was performed. At 6
months of age, the challenge test for cow’s milk was per-
formed in this patient; he experienced repeated diarrhea
and vomiting. The diagnosis of cow’s milk allergy was
made. He also showed positivity for this allergy by the
allergen-specific lymphocyte stimulation test (ALST) for
cow’s milk [the stimulation index for cow’s k-casein was
2.97 (normal range < 1.58), and that for cow’s lactoferrin
was 2.67 (normal range < 2.62)].3. Discussion
Eosinophilia is caused by an increased rate of hemocyto-
poiesis in premature infants, although most of these infants
are asymptomatic.6 However, fresh blood was observed in
the stools immediately after birth in our infant. Identifi-
cation of the cause of the blood in the stools was difficult
because we did not directly evaluate the colonic mucosa by
rectosigmoidoscopy. We considered that these bloody
stools were mainly due to lower gastrointestinal bleeding
during the fetal period for the following reasons. First,
stools containing fresh blood were produced many times
after birth, and did not change color in the Apt test. Sec-
ond, the infant’s coagulation test findings and platelet
count were normal at birth, and there was no progressive
anemia immediately after birth. Kamemura et al7 reported
that primary sensitization can occur transplacentally in
utero through minimal placental bleeding during late
pregnancy or delivery. Moreover, the immunoglobulin E
levels in cord blood clearly indicated in utero sensitization,
as determined by a highly sensitive diamond-like-carbon
microarray for allergens. Although it is possible that in
utero food antigen sensitization contributed to the pa-
tient’s condition, both the pathogenesis of severe eosino-
philia and its association with the fresh blood in his stools
remain unclear. Eosinophilia has also been associated with
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chorioamnionitis stage I in this case, which may be associ-
ated with severe eosinophilia. Although Shahein et al8 re-
ported a negative correlation between platelet count and
eosinophil count in a preterm infant, this correlation was
not observed in our infant. Clinical symptoms, such as the
presence of gastric residue and repeated metabolic acidosis
necessitating sodium bicarbonate therapy, were indicative
of milk allergy. Little is known regarding the correlation
between repeated metabolic acidosis and transient allergic
enterocolitis secondary to cow’s milk allergy. However,
abnormalities including metabolic acidosis, as determined
by laboratory tests, can be seen in infants with milk
sensitivity, such as allergic enterocolitis.9,10 Our infant
appeared in good health after the cessation of feeding with
regular cow’s milk. Therefore, a challenge test for regular
cow’s milk was performed and the diagnosis of cow’s milk
allergy was made on the basis of the patient’s positivity for
this allergy in this test and ALST performed at age 6
months. Kimura et al11 reported that the ALST is also useful
for the diagnosis of cow’s milk allergy, and defines the
normal range for each allergen. This method is highly spe-
cific for the diagnosis of cow’s milk allergy compared with
other methods such as the radioallergosorbent test, skin
prick test, basophil histamine release test, and patch test.
After Day 14, the increased eosinophilic cell count might
be associated with the fact that the infant was exposed to
antigens including those from cow’s milk associated with
parenteral nutrition. Ohtsuka et al12 reported that infil-
trated eosinophils in the colonic mucosa could be involved
in the allergic proctocolitis prior to the first feedings. It is
possible that the causes of severe eosinophilia in this infant
prior to the first feedings with regular cow’s milk were
different from those after the first feedings. It remains
unclear whether sensitization to cow’s milk is caused by
intrauterine sensitization prior to birth or secondary
sensitization by feeding of neonates with transient eosin-
ophilic colitis.
We encountered a rare case of a premature male infant
with severe eosinophilia in the neonatal period. Cow’s milkallergy was diagnosed on the basis of the patient’s posi-
tivity for this allergy in the challenge test and subsequent
ALST performed at age 6 months.References
1. Hann IM. The normal blood picture in neonates. In: Hann IM,
Gibson BES, Letsky EA, editors. Fetal and neonatal haematol-
ogy. London: Baillie`re Tindall; 1991. p. 29e50.
2. Patel L, Garvey B, Arnon S, Roberts IA. Eosinophilia in newborn
infants. Acta Paediatr 1994;83:797e801.
3. Rothenberg ME. Eosinophilia. N Engl J Med 1998;338:
1592e600.
4. Blanc WA. Pathology of the placenta, membranes, and umbil-
ical cord in bacterial, fungal, and viral infections in man.
Monogr Pathol 1981;22:67e132.
5. Apt L, Downey Jr WS. Melena neonatorum: the swallowed
blood syndrome; a simple test for the differentiation of adult
and fetal hemoglobin in bloody stools. J Pediatr 1955;47:6e12.
6. Juul SE, Haynes JW, McPherson RJ. Evaluation of eosinophilia
in hospitalized preterm infants. J Perinatol 2005;25:182e8.
7. Kamemura N, Tada H, Shimojo N, Morita Y, Kohno Y, Ichioka T,
et al. Intrauterine sensitization of allergen-specific IgE
analyzed by a highly sensitive new allergen microarray. J Al-
lergy Clin Immunol 2012;130:113e21.
8. Shahein AR, Gonzalez S, Carcao M, Abdelhaleem M,
Hellmann J, McNamara PJ. A case of severe eosinophilia in a
preterm infant. Pediatrics 2011;127:e767e71.
9. Prematta TR, Fausnight TB. Identical twin Hispanic male in-
fants with nonbilious nonbloody vomiting and diarrhea. Allergy
Asthma Proc 2010;31:111e5.
10. Mehr S, Kakakios A, Frith K, Kemp AS. Food protein-induced
enterocolitis syndrome: 16-year experience. Pediatrics 2009;
123:e459e64.
11. Kimura M, Tsuruta S, Yoshida T. Correlation of house dust mite-
specific lymphocyte proliferation with IL-5 production, eosin-
ophilia, and the severity of symptoms in infants with atopic
dermatitis. J Allergy Clin Immunol 1998;101:84e9.
12. Ohtsuka Y, Shimizu T, Shoji H, Kudo T, Fujii T, Wada M, et al.
Neonatal transient eosinophilic colitis causes lower gastroin-
testinal bleeding in early infancy. J Pediatr Gastroenterol Nutr
2007;44:501e5.
